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INTRODUCTION

Applicant Apple Inc. (“Apple”) seeks to register the mark OPENCL and Design (as

presented below) for “application programming interface computer software for use in

developing applications for execution on central processing units (CPU) or graphic processor

units (GPU), sold as an integral component of computer operating software” in International

Class 9 (the “OPENCL Logo”).

Apple uses its OPENCL mark in connection with a computing open standard created by

Apple and licensed to others in the computer industry, as well as the software used to develop

applications consistent with that standard, which is sold as part of OS X, Apple’s computer

operating system software. It is seeking to register the mark for the software.

Apple already owns a U.S. registration of OPENCL in standard characters for the same

goods covered by the present application. Apple established use of the OPENCL mark for these

goods by showing the mark used in connection with Apple’s software. Apple now seeks to

register its OPENCL mark paired with the distinctive “speedometer” logo displayed above.

The prior Examining Attorney initially refused registration of both the OPENCL word

mark and the OPENCL Logo on the grounds that OPENCL is merely descriptive for Apple’s

goods, claiming that, because OPENCL identifies an open standard and a computing language,

the term is incapable of functioning as an indicator of source for Apple’s software. Apple

appealed the Examining Attorney’s decision, and the Trademark Trial and Appeal Board
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reversed the Examining Attorney’s descriptiveness refusal. Both applications were subsequently

published without third party opposition; the OPENCL application proceeded to registration,

while the present application for the OPENCL Logo was allowed.

In December 2013, Apple submitted a Statement of Use for the present application, and

included the following printout from Apple’s website as a specimen of use for the OPENCL

Logo:

The prior Examining Attorney again refused registration of the OPENCL Logo, on the

grounds that (1) the term OPENCL cannot function as a trademark for Apple’s computer

software (since it identifies an open standard and a computing language), (2) Apple’s specimen

of use does not show use of the OPENCL mark in connection with the goods covered by its
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application, and (3) the goods covered by Apple’s application are not “goods in trade.” Apple

has appealed the prior Examining Attorney’s refusal.

This appeal presents the extraordinary situation in which the same application has been

refused twice, and the refusal appealed to the Board twice, on essentially the same grounds. In

the first refusal, the Examining Attorney contended that OPENCL was incapable of functioning

as an indicator of source for Apple’s software because it identifies an open standard and a

computing language. The new refusal makes essentially the same argument, but takes the form

of a refusal of Apple’s specimen of use. Between the first appeal and second refusal, this

application was published for opposition, without any opposition or extension of time to oppose.

Nevertheless, the Examining Attorney continues to refuse registration, notwithstanding the fact

that no one in the computer industry objected to Apple’s registration of OPENCL as a word mark

or in logo form, and that several leading companies in the industry have in fact provided

affidavits stating that the industry recognizes OPENCL as Apple’s trademark.

ARGUMENT

1. OPENCL FUNCTIONS AS A TRADEMARK.

A. Apple already owns a federal registration of OPENCL for the same goods.

As mentioned above, Apple already owns U.S. Registration No. 4,268,483 of the mark

OPENCL for the very same goods that are covered by the present application. The registration

issued after the Board overturned the Examining Attorney’s refusal to register the mark. The

OPENCL application was then published for opposition, and was unopposed. By virtue of its

existing registration, Apple already enjoys a legal presumption that it has the exclusive

nationwide right to use the mark OPENCL for its goods, not limited to any particular logo or
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font. The present application merely seeks to confirm Apple’s right to use OPENCL in the

particular distinctive logo shown in the drawing.

B. Apple has provided substantial evidence showing that the computer industry

views OPENCL as Apple’s trademark.

At earlier stages in the prosecution of this application and the companion OPENCL

application, Apple submitted affidavits from the leading companies in the computer industry

stating that OPENCL is an Apple trademark— specifically, Apple submitted affidavits from

representatives of Khronos, which licenses the OPENCL mark on Apple’s behalf, and NVIDIA

Corporation and Advanced Micro Devices, Inc. (AMD), two companies that have adopted the

OPENCL standard. Copies of these affidavits are once again submitted as Exhibit A and

Exhibit B. The industry’s recognition of OPENCL as an Apple trademark is also evident in a

Google search of OPENCL, where each of the top entries refers to Apple’s ownership of the

mark:

 The top hit is the Wikipedia entry for OPENCL – which the Examining Attorney has

submitted as evidence – and which states that “OpenCL was initially developed by

Apple, which holds trademark rights.”

 The websites of Kronos, NVIDIA, and AMD all refer to OPENCL as an Apple

trademark.

 Intel’s website displays OPENCL with a “TM” legend and states that “OpenCL and the

OpenCL logo are trademarks of Apple Inc.”

See Exhibit C.

The Examining Attorney has not addressed this evidence, and instead attempted to find

his own evidence to show that OPENCL is not a trademark. However, he has not produced any
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authoritative evidence to support the claim that Apple is not using OPENCL as a trademark, and

in refusing registration, the Examining Attorney has ignored evidence in the record—coming

directly from those in the industry who are the most knowledgeable—that refutes his position

that OPENCL does not function as Apple’s trademark.

In a series of opinions in the 1980s and 1990s that are now cited in the Trademark

Manual of Examining Procedure, the Court of Appeals for the Federal Circuit overturned several

decisions in which the Board found a likelihood of confusion between two marks, even though

the two trademark owners had agreed in writing that no confusion existed. In Bongrain

International (American) Corporation v. Delice de France, Inc., 811 F.2d 1479, 1 U.S.P.Q.2d

1775 (CAFC 1987), for example, the Court stated as follows:

“We have often said, in trademark cases involving agreements reflecting parties’

views on the likelihood of confusion in the marketplace, that they are in a much

better position to know the real life situation than bureaucrats or judges.”

The Court noted that “[t]he primary purpose of the Trademark Act of 1946 is to give Federal

procedural augmentation to the common law rights of trademark owners – which is to say

legitimate users of trademarks.”

The situation in this application is analogous. Apple has shown that those in the industry

who use Apple’s OPENCL software consider OPENCL to be Apple’s trademark. There is no

doubt that Apple is using OPENCL as a trademark for computer software, and there is no doubt

that the specimen of use leads to a web page where developers can download Apple’s software.

Apple already owns a registration of OPENCL that carries a legal presumption that

OPENCL is Apple’s trademark for the computer software identified in that application. That

presumption would not change if Apple chose to abandon the present application. OPENCL
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would still continue to be Apple’s registered trademark, but the distinctive OPENCL logo would

not appear on the trademark register.

To continue to refuse registration of the OPENCL logotype would frustrate the purpose

of the Trademark Act, as enunciated in Bongrain. Apple has been using the OPENCL logo since

2009, and the industry explicitly acknowledges it to be Apple’s mark. As the Court said in

Bongrain and subsequent decisions, those in the industry “are in a much better position to know

the real life situation than bureaucrats or judges.”

C. The name of an open standard or computing language can also function as

an indicator of source for computer software.

The Examining Attorney asserts the mistaken notion that the name of a technical

computing standard and computing language cannot function as a trademark.

The Examining Attorney’s initial basis for the definition of “standard” was a website

called “Wigglebits”, which was neither authoritative nor relevant. The Examining Attorney

based the final refusal on just one piece of evidence – a definition of “industry standard” found

on the website of the National Institute of Standards and Technology (NIST). While an

organization like NIST has more credibility than Wigglebits, it has nothing to do with technical

computing standards. Its definition applies to its own activities, but is not at all relevant to

Apple’s use of the OPENCL mark.

NIST defines an “industry standard” as “a voluntary, industry-developed document that

establishes requirements for products, practices or operations.” This definition is plainly

inapplicable in the current situation, because OPENCL is not “a voluntary, industry-developed

document” (OPENCL was initially developed by Apple), nor does it “establish requirements for
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products, practices or operations” (OPENCL does not “establish requirements” for producing a

product).

It’s clear from NIST’s own mission statement that it has nothing to do with computing

standards such as OPENCL. NIST is a “physical science” laboratory – i.e., dealing with physical

objects – established to create a “measurement infrastructure” used today to measure objects as

small as tiny nanoscale devices and as large as skyscrapers. The organization’s website states its

mission as follows:

“NIST is one of the nation’s oldest physical science laboratories. Congress

established the agency to remove a major handicap to U.S. industrial

competitiveness at the time – a second-rate measurement infrastructure that

lagged behind the capabilities of the United Kingdom, Germany, and other

economic rivals. Today, NIST measurements support the smallest of technologies

– nanoscale devices so tiny that tens of thousands can fit on the end of a single

human hair – to the largest and most complex of human-made creations, from

earthquake-resistant skyscrapers to wide-body jetliners to global communication

networks.”

See Exhibit D. Thus, the refusal is based on a definition of “standard” that has no relevance to

technical computing standards in the computer industry.

In contrast, the Wikipedia entry for “open standard” for computing supports Apple’s

position. It demonstrates that there is no single definition of the term, and in fact cites twenty

different possible definitions:

“There is no single definition and interpretations vary with usage. The terms

‘open’ and ‘standard’ have a wide range of meanings associated with their usage.

There are a number of different definitions of open standards which emphasize

different aspects of openness, including … the ownership of rights in the

standard… Many specifications that are sometimes referred to as standards are

proprietary and only available under restrictive contract terms (if they can be

obtained at all) from the organization that owns the copyright on the specification.”

(http://en.wikipedia.org/wiki/Open_standard#Programming_languages)
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See Exhibit E. This entry confirms that, as in Apple’s case, a standard can be proprietary, and

give rise to trademark rights, and refutes the Examining Attorney’s rationale for refusing

registration.

As Apple has previously demonstrated, OPENCL signifies both (1) a computing open

standard created by Apple and licensed to others in the computer industry, and (2) the software

used to develop applications consistent with that standard. Apple is entitled to register the

OPENCL logo for the latter.

Those unfamiliar with the industry may misconstrue the phrase “open standard,”

mistakenly assuming that it means that the technology is not proprietary, or that the name of the

standard doesn’t function as an indicator of origin. However, that’s not the case. In order to

clarify the technical and specialized nature of open standards, Apple has previously submitted

affidavits and evidence clarifying the nature of open standards generally, and its use of the

OPENCL mark specifically. This evidence demonstrates that the industry recognizes OPENCL

as an indicator of origin, with Apple as the source.

Apple operates an extensive software development program in which it provides access

to technology that allows developers to create software applications to run on Apple devices,

thereby making Apple products even more attractive to software users. Consumers are familiar

with the apps that developers create for use on Apple’s iPhone and iPad devices; OPENCL

represents a software creation framework that will be unfamiliar to the average consumer, but is

well-known in the industry. Industry leaders like Apple create such frameworks, and provide

access to those frameworks to allow others to build their software applications using the tools

that they have created.
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OPENCL is a technical framework that Apple created in order to allow computer

programmers to write software for devices with multiple processors. In order to popularize this

framework, Apple began working with The Khronos Group, an industry consortium of leading

technology companies, to develop this framework into an open standard for use in the computing

industry. Apple granted Khronos a license to use the mark OPENCL in connection with the

ongoing development of the technical specifications for the standard. These specifications are

not determined by general consensus or common usage, but solely by Khronos. Members of

Khronos are licensed to use the mark OPENCL in connection with implementations of the

standard that conform to the specifications, as determined by Khronos. Apple itself uses

OPENCL as a mark for its own implementation of the standard—an application program

interface (API) software feature of the Mac OS X operating system.

2. THE SPECIMEN OF USE DEMONSTRATES USE OF THE MARK IN
COMMERCE FOR THE GOODS COVERED BY THE APPLICATION.

Apple's specimen of use displays the OPENCL Logo above eight links to “References,

Guides, and Sample Code,” which developers can follow to download an implementation of

Apple’s application programming interface computer software, and to access a “Programming

Guide” for using the application programming interface computer software. See Exhibit F. The

Examining Attorney states that “it is unclear how consumers would identify ‘sample code’…as

“application programming [interface] computer software.” However, a developer will clearly

understand that. As shown in the attached Exhibit G, an application programming interface is a

type of software consisting of a “set of routines, protocols, and tools” that software developers

use to create software products. Application programming interfaces can come in the form of “a
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library that includes specifications for routines, data structures, object classes, and variables,”

and are often times closely associated with a programming language. Moreover, their

specifications can take the form of an “industry standard.” Thus, contrary to the assertions in the

final refusal, Apple’s specimen—which displays the OPENCL Logo in connection with a range

of programming tools and sample code written in the OPENCL programming language—clearly

shows use of the OPENCL Logo in connection with the goods covered by the application.

The Trademark Office has issued all of the following federal registrations that cover

“application programming interface computer software”:

 MAMDA (Reg. No. 4288465) (NYSE Technologies, Inc.)

 PXML (Reg. No. 3677861) (Printronix, Inc.)

 DynamicOSI (Reg. No. 4280967) (Monfox LLC)

 MxLWARE (Reg. No. 3854657) (MaxLinear, Inc.)

See Exhibit H. Tellingly, each of these entities submitted specimens of use comprised of user

guides or developer guides that clearly identify that their “application programming interface

computer software” is, like Apple’s OPENCL software, comprised of tools and computer

languages used by software developers to create software applications. See Exhibit I. Indeed,

these specimens of use are conceptually similar to Apple’s OPENCL “Programming Guide”

referenced in Exhibit F above. These examples highlight the fact that the relevant class of

consumers—computer programmers—will not see an appreciable difference between the terms

“code” and “application programming interface computer software,” but will instead understand

that Apple uses its mark in connection with the software covered by its application.

The Board has already once concluded that the following specimen was sufficient to

show use of the OPENCL word mark for “application programming interface computer
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software”:

The present case is not substantively different from the OPENCL word mark application. The

differences between the two specimens are immaterial. The only difference is that, in the present

case, Apple has submitted the page from its website that contains the link to the specimen used

for the OPENCL word mark application. See Exhibit J. As a practical matter, developers will

still view Apple’s use of the OPENCL Logo contemporaneously with their download of

the implementation of Apple’s OPENCL application programming interface computer software

and the OPENCL “Programming Guide.”

CONCLUSION

For the reasons presented above, Apple respectfully submits that the prior Examining

Attorney’s conclusion that the OPENCL Logo does not function as a trademark is unfounded,

and that the specimen submitted in its statement of use meets the Trademark Office’s

requirements for specimens for software products. Apple therefore respectfully requests that

Application Serial No. 77/844,736 be approved for publication.
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Respectfully submitted,

/Jacob Bishop/

Glenn A. Gundersen

Jacob Bishop

Dechert LLP

Cira Centre

2929 Arch Street

Philadelphia, PA 19104-2808

Telephone: 215.994.2183

Attorney for Applicant Fax: 215.655.2183

APPLE INC. trademarks@dechert.com





IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
 
 
In re Application of        :     Trademark Attorney:  Michael Webster 
Apple Inc.     :      
      :     Law Office:  102 
Mark:  OPENCL & Design   :      
      : 
Serial No. 77/844,718    :     DECLARATION OF 
      :     NEIL TREVETT 
 
_____________________________________________________________________ 
 
 1. I, Neil Trevett, am the President of the Khronos Group, a not-for-profit 
industry consortium that manages open standards for the authoring and acceleration of 
parallel computing, graphic, and dynamic media on a wide variety of computing 
platforms and devices.  I am also Vice President of Mobile Content at NVIDIA 
Corporation, one of the world’s leading developers of digital media processors.  All 
information provided within this affidavit is personally known to me or is information that 
has been provided to me that I believe to be true. 
 
 2. I have worked professionally in the computer industry for more than 20 
years.  From 1997 to 2005, I served as President of the Web3D Consortium, which 
organizes industry-leading companies dedicated to creating open standards for 
communicating real-time in 3D on the Internet.  I was elected President of the Khronos 
Group in 2001, and I joined NVIDIA as vice president in 2005. 

 
 3. Khronos was founded in 2000 by a number of media-centric companies, 
including NVIDIA, ATI Technologies, Discreet, Evans & Sutherland, Intel Corporation, 
Silicon Graphics, and Sun Microsystems.  Today, Khronos Group has roughly 100 
member companies. 
 
 4. Khronos Group manages a number of different computing standards that 
were originally developed by other parties.  One of these is the OPENCL standard, 
which is based on technology developed by Apple Inc. and is used as a framework for 
writing programs that execute across heterogeneous devices consisting of CPU’s, 
GPU’s, and other processors. 
 
 5. OPENCL is not generic or an industry term of art.  It is also not merely the 
name of a computer language.  OPENCL refers to the standard originally developed by 
Apple, which Apple has contributed to the Khronos Group, together with a trademark 
license for OPENCL from Apple to Khronos so that Khronos Group can manage the 
ongoing development of the technical specifications and administer a conformance 
program for the standard.  The members of Khronos — namely, companies such as 



NVIDIA, IBM, AMD, and Intel — are licensed to use the mark OPENCL in connection 
with their own conforming implementations of the standard through the conformance 
program. 
 
 6. The specifications of the OPENCL standard are not determined by general 
consensus or common usage; they are determined by working groups within the 
Khronos Group consisting solely of Khronos members.  Developers who see the mark 
OPENCL in connection with a member’s implementation of the standard know that the 
implementation meets the specifications promulgated by Khronos Group and have 
passed the criteria defined in Khronos’ conformance program.  Our trademark usage 
guidelines (attached as Exhibit A) specify how our members may use the names of the 
standards we manage, including the mark OPENCL, which we have licensed from 
Apple. 
 
 7. Based on my experience with industry consortia in the software 
development field, it is clear that the name of an open standard can also be the name of 
a programming language, but that the industry would still recognize that name as a 
trademark.  Developers associate the name of an open standard with the organization 
managing and evolving the standard, and developers use the mark as an indication of 
conformance to the criteria defined by that organization.  The names of the standards 
that Khronos Group manages are trademarks, and our members that implement the 
standards are using the marks under license. 
 
 8. Apple uses OPENCL as a mark for a particular implementation of the 
OPENCL standard and programming language—namely, an application program 
interface (API) computer software feature of the Mac OS X operating system.  This 
feature meets the specifications of the OPENCL standard managed by Khronos under 
license from Apple. 
 
 Having been warned that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 10001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of 
the application or any registration resulting therefrom, I further declare that all 
statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true. 
 
 

_____________________________ 
       Neil Trevett 
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Khronos Trademark Guidelines
April 2010

1. Background

Khronos owns, or has licensed, trademarks used to identify its activities and specifications – for
example the OpenGL® mark. The trademarks used by Khronos are collectively referred to as the
Khronos Marks. Khronos maintains strict control over usage of the Khronos Marks to protect the

integrity of its specifications. This document defines who may use the Khronos Marks, and under
what terms and conditions.

Khronos Marks are protected in both text and logo form. For example, the text string “OpenGL” is
a trademark - as is the OpenGL logo. In addition, Khronos may make available Certification Logos
available for use on fully conformant products.

To assure that implementations of Khronos specifications meet a consistent standard of the highest

quality, the Khronos Group maintains Adopter Programs that provide access to conformance tests for
verification by Khronos that a product or implementation conforms to the specification. Any party
who wishes to market and distribute an implementation that is identified by use of a Khronos Mark
(in text or logo form) must execute the Khronos Adopters Agreement

http://www.khronos.org/files/adopters_agreement.pdf and successfully pass the implementation
through the conformance testing procedure as defined in the Khronos Conformance Process
Document http://www.khronos.org/files/conformance_procedures.pdf.

A Khronos Member has a current Promoter or Contributor membership of the Khronos Group, and an

Adopter has executed a Khronos Adopters Agreement for a specific specification and has paid any
associated Adopters fees. You do not have to be a Khronos Member to be an Adopter – and vice
versa.

Figure 1. Summary of Trademark Guidelines for Khronos Marks
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2. Use of Khronos Marks NOT Related to a Product or Platform

Companies or individuals that are not members of Khronos and who wish to use a Khronos Mark for
promotional or educational purposes are welcome to apply for a Khronos Non-Member Trademark
License at www.khronos.org/trademarks. Grant of the Non-Member Trademark License is at

Khronos’ sole discretion and specifically excludes any usage of a Khronos Mark (in text or logo form)
in association with a specific implementation of a Khronos Specification.

Khronos members may use Khronos Marks for promotional and educational purposes according to
the terms and conditions in the Khronos Membership Agreement. Members that are not Adopters of
a specification are excluded from using a Khronos Mark (in text or logo form) in association with a

specific implementation of that Khronos Specification.

Examples:

- a publisher who wishes to use the OpenCL logo on the cover of a book must apply to Khronos for a Non-Member
Trademark License – which grants permission for that specific trademark usage;

- a Khronos member that is not an Adopter of OpenGL may use the OpenGL logo on a web page that is promoting high
performance graphics – as long as no specific implementation of OpenGL is referenced;

- a Khronos member that is NOT an Adopter of OpenVG may NOT use the OpenVG name OR logo in association with a specific
hardware or software implementation of the OpenVG specification.

3. Use of Khronos Marks in Association with a Product Implementation

ANY company using a Khronos Mark (in text or logo form) in association with an implementation of a
Khronos specification MUST be a fully paid and signed up Adopter of that specification.

If a product has not fully passed the Khronos Conformance Process an Adopter may NOT use
wording associated with that product such as “conformant”, “compliant”, “complies with”, “full
implementation” or any other term that implies in any way that the implementation is officially

compliant.

3.1 Provisional specification or conformance tests not available
An Adopter with an implementation of a provisional specification, or an implementation of a
specification that does not have available conformance tests, may use the relevant Khronos Mark in

association with the implementation with the following restrictions:
a) only in text and not logo form;
b) any materials using the Khronos Mark must state as appropriate:

“Product is based on a provisional Khronos Specification, which may change before final

release. Current specification status can be found at www.khronos.org/specname”

Or
“Product is based on a published Khronos Specification, and is expected to pass the Khronos

Conformance Testing Process when available. Current conformance status can be found at
www.khronos.org/conformance.”

3.2 Products before submission to conformance process
An Adopter with an implementation of a published specification that has not yet been submitted to

the Khronos Conformance Process may use the relevant Khronos Mark in association with the
implementation with the following restrictions:
a) only in text and not logo form;

b) any materials using the Khronos Mark must state:

“Product is based on a published Khronos Specification, and is expected to pass the Khronos

Conformance Testing Process. Current conformance status can be found at
www.khronos.org/conformance.”
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3.3 Products during Submission Review Period
An Adopter with an implementation of a published specification that has been submitted to the
Khronos Conformance Process and is in the Conformance Review Period, including any restarts of

the Review Period, may use the relevant Khronos Mark in text and logo form in association with the
implementation with the following restriction:
a) any materials using the Khronos Mark must state:

“Product is based on a published Khronos Specification, and is expected to pass the Khronos
Conformance Testing Process. Current conformance status can be found at

www.khronos.org/conformance.”

3.4 Conformant Products
An Adopter that has an implementation of a published specification that has been submitted to and

passed the Khronos Conformance Process may use the relevant Khronos Mark in text, logo and
certification mark form in association with the implementation, and Adopters may state that their
products are conformant or compliant with the appropriate specifications with statements similar to:

“Product is conformant with [Khronos Specification]”

“Product is compliant with [Khronos Specification]”

“Product is complies with [Khronos Specification]”

“Product is a full implementation with [Khronos Specification]”.

or use other terms as appropriate that communicates that the implementation is officially compliant.

4. Use of Khronos Marks in Platform Definitions

ANY company using a Khronos Mark (in text or logo form) within a platform or operating system

definition that references a Khronos specification MUST be a fully paid and signed up Adopter of that
specification.

Adopters may use a Khronos Mark in an operating system specification or platform definition, in text
or logo form, provided that Khronos Conformance for products implementing the referenced

specifications is mandated as part of the conformance procedure for that platform.

5. Trademark Usage

Any party that is granted use of Khronos Marks must follow Khronos Trademark Usage Guidelines at
www.khronos.org/trademarks.

In addition:

Apple has licensed the OpenCL trademark to Khronos, and any use of the OpenCL mark must follow
both Apple’s Guidelines for Using Apple Trademarks found at
http://www.apple.com/legal/trademark/guidelinesfor3rdparties.html, and any additional OpenCL

Logo Guidelines posted by Apple.

SGI has licensed the OpenGL, OpenML, OpenGL ES and OpenGL SC trademarks to Khronos, and any

use of the SGI Marks must follow SGI’s guidelines for using SGI trademarks found at
http://www.sgi.com/company_info/trademarks.
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Trademarks

Trademarks

 

Trademark Information
Please read these terms carefully before using this site. Please also refer to the Trademarks and
Brands (/content/www/us/en/trademarks/trademarks.html) Guidelines.

Basis, Basis Peak, BlueMoon, BunnyPeople, Celeron, Centrino, Cilk, Curie, Flexpipe, Intel, the Intel
logo, Intel Atom, Intel CoFluent, Intel Core, Intel. Experience What's Inside, the Intel. Experience
What's Inside logo, Intel Inside, the Intel Inside logo, Intel Insider, Intel RealSense, Intel
SingleDriver, Intel SpeedStep, Intel Unite, Intel vPro, Intel Xeon Phi, Intel XScale, InTru, the InTru
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From the smart electric power grid and electronic health records to atomic clocks, advanced nanomaterials, and computer chips, innumerable products and services rely in some
way on technology, measurement, and standards provided by the National Institute of Standards and Technology.

Founded in 1901, NIST is a nonregulatory federal agency within the U.S. Department of Commerce. NIST's mission is to promote U.S. innovation and industrial competitiveness
by advancing measurement science, standards, and technology in ways that enhance economic security and improve our quality of life.

NIST carries out its mission through the following programs:

the NIST Laboratories, conducting worldclass research, often in close collaboration with industry, that advances the nation's technology infrastructure and helps U.S.
companies continually improve products and services;

the Hollings Manufacturing Extension Partnership, a nationwide network of local centers offering technical and business assistance to smaller manufacturers to help
them create and retain jobs, increase profits, and save time and money; and

the Baldrige Performance Excellence Program, which promotes performance excellence among U.S. manufacturers, service companies, educational institutions, health
care providers, and nonprofit organizations; conducts outreach programs; and manages the annual Malcolm Baldrige National Quality Award which recognizes
performance excellence and quality achievement;

From 2007 to 2011, NIST provided costshared grants through the Technology Innovation Program, and between 1990 and 2007, it managed the Advanced Technology
Program.

NIST's FY 2014 resources total $850.0 million in direct appropriations, an estimated $47.3 million in service fees, and $107.0 million from other agencies.

The agency operates in two locations: Gaithersburg, Md., (headquarters—234hectare/578acre campus) and Boulder, Colo., (84hectare/208acre campus). NIST employs about
3,000 scientists, engineers, technicians, and support and administrative personnel. NIST also hosts about 2,700 associates from academia, industry, and other government
agencies, who collaborate with NIST staff and access user facilities. In addition, NIST partners more than 1,300 manufacturing specialists and staff at more than 400 MEP service
locations around the country.
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NIST: Did you know...

NIST's weights and measures services, a job assigned to the federal government in the Constitution, provide the basis for the fairness and efficiency of sales. These
services underpin the efficiency of about half the U.S. economy, or about $7 trillion of the U.S. gross domestic product.

Eighty percent of global merchandise trade is influenced by testing and other measurementrelated requirements of regulations and standards—and that U.S.
companies increasingly depend on NIST to help ensure access to global markets that create new business and jobs?

Without NIST, U.S. manufacturers of such products as glucose and cholesterol test kits—in vitro diagnostic (IVD) devices—wouldn’t be able to meet requirements of
new European Union regulations and would have been shut out of the $7 billion European market where they now have more than 60 percent of the business?

The Malcolm Baldrige National Quality Award, the nation’s highest honor awarded by the President of the United States to U.S. organizations for their performance
excellence and quality achievements, is managed by NIST—and the award criteria are used by thousands of companies, schools, and hospitals to improve their
products and services?

The total economic benefit of the NIST Baldrige National Quality Program—which receives little federal funding—is estimated at almost $25 billion, for a stunning
benefitcost ratio of 207 to 1?

The Baldrige program is so successful that it has spawned similar programs in more than 40 states?

NISTdeveloped performancemeasurement methods have accelerated the adoption of new manufacturing capabilities, such as accuracyenhancing software for
machine tools, and led to new technology, such as laser tracker measurement systems used increasingly in the aerospace, automotive, and other industries?

NIST’s technical contributions to the development of encryption standards for information technology have been estimated to have saved private industry more than $1
billion—and enable consumers and business to be confident about the security of their
billions of dollars worth of electronic data transactions daily, such as withdrawals from ATMs?

About 2.6 billion times a day, or 30,000 times a second, NIST’s Internet Time Service sets computer clocks and other networked timekeeping devices, such as those
used to synchronize telecommunications systems?

NIST’s Internet Time Service is used by NASDAQ members to timestamp hundreds of billions of dollars worth of stock trades and other financial transactions
conducted every business day?

In the Army alone, 58,000 different types of equipment require regular “NIST traceable” calibration, ensuring that measurements made during the development,
testing, maintenance, and operation are valid; that their system will perform as designed; and that they will be interoperable with other systems on the battlefield?

NIST developed the testing procedures and other key technical elements of the Department of Homeland Security’s performance standards for radiation detectors used
at seaports, airports, and other points of entry into the United States?

More than 3,000 lawenforcement officers have been spared from death or disabling injury as a result of NISTdeveloped standards for ballisticresistant body armor
(“bulletproof” vests)?

The National Research Council credits NIST Standard Reference Materials for DNA analyses with improving the accuracy of forensic DNA tests while reducing testing
costs and that the criminal justice community depends on NIST to assure that its testing is accurate?

The United States spends more than $2 trillion on health care, and 10 percent to 15 percent of that is associated with making measurements—NIST’s specialty?

NIST measurement services underpin the safety and effectiveness of about 10 million medical procedures that use radioactive materials—from prostate and breast
cancer treatment to diagnostic imaging?

NIST Xray standards and proficiency tests ensure proper radiation exposure levels in more than 10,000 facilities that perform more than 30 million mammograms
yearly?

Many of the tools and materials used in modern dentistry—from the panoramic Xray to composite fillings to an array of adhesives—originated at NIST through a
partnership with the American Dental Association that began in 1928?

NIST Standard Reference Materials helped to significantly improve the accuracy of cholesterol tests, resulting in better diagnoses and treatments and an estimated
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annual savings of about $100 million?

Consumers and industry benefit from NIST measurement aids that help manufacturers to validate food production and quality control procedures and to ensure
accurate nutritional labeling?

Emissions trading, called for by the Clean Air Act of 1990, depends on an initiative begun by NIST and the Environmental Protection Agency in cooperation with the
specialty gas industry—and that a $64 billion market was created?

NIST led the development of performance standards and placement recommendations for smoke detectors, now in 94 percent of American homes and saving
thousands of lives, or that half of home fire deaths occur in the 6 percent of homes with no smoke alarms?

NIST scientists have earned three Nobel Prizes over the last 11 years?

Closedcaptioning for people with impaired hearing, now featured on all TV sets, was coinvented at NIST, earning it an Emmy Award in 1980?

Thousands of small manufacturers in all 50 states and Puerto Rico rely on the NIST Hollings Manufacturing Extension Partnership for handson technical and business
assistance?

In a recent survey completed in FY 2007, covering projects completed in fiscal year 2006, 4,959 clients of NIST’s Hollings Manufacturing Extension Partnership reported
that, as a result of MEP services, they realized $1.1 billion in cost savings; invested $1.6 billion in modernization, including plant and equipment, information systems,
and workforce training; increased or retained $6.8 billion in sales; and created and retained over 52,000 jobs?

U.S. automakers and their suppliers, which account for more than 3 percent of the nation’s GDP, rely on NIST Standard Reference Materials to ensure quality in a wide
range of tasks, from the processing of materials to final assembly, to emissions compliance?
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Open standard
From Wikipedia, the free encyclopedia

An open standard is a standard that is publicly available and has various rights to use associated with it, and
may also have various properties of how it was designed (e.g. open process). There is no single definition and
interpretations vary with usage.

The terms "open" and "standard" have a wide range of meanings associated with their usage. There are a
number of definitions of open standards which emphasize different aspects of openness, including the
openness of the resulting specification, the openness of the drafting process, and the ownership of rights in the
standard. The term "standard" is sometimes restricted to technologies approved by formalized committees that
are open to participation by all interested parties and operate on a consensus basis.

The definitions of the term "open standard" used by academics, the European Union and some of its member
governments or parliaments such as Denmark, France, and Spain preclude open standards requiring fees for
use, as do the New Zealand, South African and the Venezuelan governments. On the standard organisation
side, the World Wide Web Consortium (W3C) ensures that its specifications can be implemented on a royalty
free basis.

Many definitions of the term "standard" permit patent holders to impose "reasonable and nondiscriminatory
licensing" royalty fees and other licensing terms on implementers and/or users of the standard. For example,
the rules for standards published by the major internationally recognized standards bodies such as the IETF,
ISO, IEC, and ITUT permit their standards to contain specifications whose implementation will require payment
of patent licensing fees. Among these organizations, only the IETF and ITUT explicitly refer to their standards
as "open standards," while the others refer only to producing "standards." The IETF and ITUT use definitions of
"open standard" that allow "reasonable and nondiscriminatory" patent licensing fee requirements.

There are those in the opensource software community who hold that an "open standard" is only open if it can
be freely adopted, implemented and extended.[1] While open standards or architectures are considered non
proprietary in the sense that the standard is either unowned or owned by a collective body it can still be publicly
shared and not tightly guarded.[2] The typical example of “open source” that has become a standard is the
personal computer originated by IBM and now referred to as Wintel, the combination of the Microsoft operating
system and Intel microprocessor. There are three others that are most widely accepted as “open” which include
the GSM phones (adopted as a government standard), Open Group which promotes UNIX and the like, and the
Internet Engineering Task Force (IETF) which created the first standards of SMTP and TCP/IP. Buyers tend to
prefer open standards which they believe offer them cheaper products and more choice for access due to
network effects and increased competition between vendors.[3]

Open standards which specify formats are sometimes referred to as open formats.

Many specifications that are sometimes referred to as standards are proprietary and only available under
restrictive contract terms (if they can be obtained at all) from the organization that owns the copyright on the
specification. As such these specifications are not considered to be fully Open. Joel West has argued that
"open" standards are not black and white but have many different levels of "openness". Ultimately a standard
needs to be open enough that it will become adopted and accepted in the market, but still closed enough that
firms can get a return on their investment in developing the technology around the standard. A more open
standard tends to occur when the knowledge of the technology becomes dispersed enough that competition is
increased and others are able to start copying the technology as they implement it. This occurred with the
Wintel architecture as others were able to start imitating the software. Less open standards exist when a
particular firm has a lot of power (not ownership) over the standard which can occur when a firm’s platform
“wins” in standard setting or the market makes one platform most popular.[4]
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The ITUT is a standards development organization (SDO) that is one of the three sectors of the International
Telecommunications Union (a specialized agency of the United Nations). The ITUT has a Telecommunication
Standardization Bureau director's Ad Hoc group on IPR that produced the following definition in March 2005,
which the ITUT as a whole has endorsed for its purposes since November 2005:[5]

The ITUT has a long history of open standards development. However, recently some different external
sources have attempted to define the term "Open Standard" in a variety of different ways. In order to
avoid confusion, the ITUT uses for its purpose the term "Open Standards" per the following definition:
"Open Standards" are standards made available to the general public and are developed (or approved)
and maintained via a collaborative and consensus driven process. "Open Standards" facilitate
interoperability and data exchange among different products or services and are intended for widespread
adoption.
Other elements of "Open Standards" include, but are not limited to:

Collaborative process – voluntary and market driven development (or approval) following a
transparent consensus driven process that is reasonably open to all interested parties.
Reasonably balanced – ensures that the process is not dominated by any one interest group.
Due process  includes consideration of and response to comments by interested parties.
Intellectual property rights (IPRs) – IPRs essential to implement the standard to be licensed to all
applicants on a worldwide, nondiscriminatory basis, either (1) for free and under other reasonable
terms and conditions or (2) on reasonable terms and conditions (which may include monetary
compensation). Negotiations are left to the parties concerned and are performed outside the SDO.
Quality and level of detail – sufficient to permit the development of a variety of competing
implementations of interoperable products or services. Standardized interfaces are not hidden, or
controlled other than by the SDO promulgating the standard.
Publicly available – easily available for implementation and use, at a reasonable price. Publication
of the text of a standard by others is permitted only with the prior approval of the SDO.
Ongoing support – maintained and supported over a long period of time.

The ITUT, ITUR, ISO, and IEC have harmonized on a common patent policy [6] under the banner of the WSC.
However, the ITUT definition should not necessarily be considered also applicable in ITUR, ISO and IEC
contexts, since the Common Patent Policy [7] does not make any reference to "open standards" but rather only
to "standards."

IETF definition

In section 7 of its RFC 2026, the IETF classifies specifications that have been developed in a manner similar to
that of the IETF itself as being "open standards," and lists the standards produced by ANSI, ISO, IEEE, and
ITUT as examples. As the IETF standardization processes and IPR policies have the characteristics listed
above by ITUT, the IETF standards fulfill the ITUT definition of "open standards."

However, the IETF has not adopted a specific definition of "open standard"; both RFC 2026 and the IETF's
mission statement (RFC 3935) talks about "open process," but RFC 2026 does not define "open standard"
except for the purpose of defining what documents IETF standards can link to.

RFC 2026 belongs to a set of RFCs collectively known as BCP 9 (Best Common Practice, an IETF policy).[8]
RFC 2026 was later updated by BCP 78 and 79 (among others). As of 2011 BCP 78 is RFC 5378 (Rights
Contributors Provide to the IETF Trust),[9] and BCP 79 consists of RFC 3979 (Intellectual Property Rights in
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IETF Technology) and a clarification in RFC 4879.[10] The changes are intended to be compatible with the
"Simplified BSD License" as stated in the IETF Trust Legal Provisions and Copyright FAQ based on RFC
5377.[11]

In August 2012, the IETF combined with the W3C and IEEE to launch OpenStand [12] and to publish The
Modern Paradigm for Standards. This captures "the effective and efficient standardization processes that have
made the Internet and Web the premiere platforms for innovation and borderless commerce". The declaration is
then published in the form of RFC 6852 in January 2013.

European Interoperability Framework for PanEuropean eGovernment Services

The European Union defined the term for use within its European Interoperability Framework for PanEuropean
eGovernment Services, Version 1.0[13] although it does not claim to be a universal definition for all European
Union use and documentation.

To reach interoperability in the context of panEuropean eGovernment services, guidance needs to
focus on open standards.

The word "open" is here meant in the sense of fulfilling the following requirements:

The standard is adopted and will be maintained by a notforprofit organization, and its
ongoing development occurs on the basis of an open decisionmaking procedure available
to all interested parties (consensus or majority decision etc.).
The standard has been published and the standard specification document is available
either freely or at a nominal charge. It must be permissible to all to copy, distribute and use it
for no fee or at a nominal fee.
The intellectual property  i.e. patents possibly present  of (parts of) the standard is made
irrevocably available on a royaltyfree basis.
There are no constraints on the reuse of the standard[14]

Network Centric Operations Industry Consortium definition

The Network Centric Operations Industry Consortium (NCOIC) defines open standard as the following:

Specifications for hardware and/or software that are publicly available implying that multiple
vendors can compete directly based on the features and performance of their products. It
also implies that the existing open system can be removed and replaced with that of another
vendor with minimal effort and without major interruption.[15]

Danish government definition

The Danish government has attempted to make a definition of open standards,[16] which also is used in pan
European software development projects. It states:

An open standard is accessible to everyone free of charge (i.e. there is no discrimination

http://en.wikipedia.org/wiki/IEEE
http://en.wikipedia.org/wiki/European_Union
http://en.wikipedia.org/wiki/Network_Centric_Operations_Industry_Consortium
http://en.wikipedia.org/wiki/European_Union
http://en.wikipedia.org/wiki/Berkeley_Software_Distribution
http://tools.ietf.org/html/rfc5377
http://en.wikipedia.org/wiki/Royalty-free
http://tools.ietf.org/html/rfc4879
http://tools.ietf.org/html/rfc6852


3/10/2015 Open standard  Wikipedia, the free encyclopedia

http://en.wikipedia.org/wiki/Open_standard#Programming_languages 5/17

between users, and no payment or other considerations are required as a condition of use of
the standard)
An open standard of necessity remains accessible and free of charge (i.e. owners renounce
their options, if indeed such exist, to limit access to the standard at a later date, for example,
by committing themselves to openness during the remainder of a possible patent's life)
An open standard is accessible free of charge and documented in all its details (i.e. all
aspects of the standard are transparent and documented, and both access to and use of the
documentation is free)

French law definition

The French Parliament approved a definition of "open standard" in its "Law for Confidence in the Digital
Economy."[17] The definition is:[18]

By open standard is understood any communication, interconnection or interchange
protocol, and any interoperable data format whose specifications are public and without any
restriction in their access or implementation.

Indian Government Definition

A clear Royalty Free stance and far reaching requirements case is the one for India's Government [19]

4.1 Mandatory Characteristics An Identified Standard will qualify as an “Open Standard”, if it
meets the following criteria:

4.1.1 Specification document of the Identified Standard shall be available with or without a
nominal fee.
4.1.2 The Patent claims necessary to implement the Identified Standard shall be made
available on a RoyaltyFree basis for the life time of the Standard.
4.1.3 Identified Standard shall be adopted and maintained by a notforprofit organization,
wherein all stakeholders can opt to participate in a transparent, collaborative and
consensual manner.
4.1.4 Identified Standard shall be recursively open as far as possible.
4.1.5 Identified Standard shall have technologyneutral specification.
4.1.6 Identified Standard shall be capable of localization support, where applicable, for all
Indian official Languages for all applicable domains.

Italian Law definition

Italy has a general rule for the entire public sector dealing with Open Standards, although concentrating on data
formats, in Art. 68 of the Code of the Digital Administration (Codice dell'Amministrazione Digitale)[20]
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[applications must] allow representation of data under different formats, at least one being an open
data format.

[...]

[it is defined] an open data format, a data format which is made public, is thoroughly documented
and neutral with regard to the technological tools needed to peruse the same data.

Spanish law definition

A Law passed by the Spanish Parliament [21] requires that all electronic services provided by the Spanish public
administration must be based on open standards. It defines an open standard as royalty free, according to the
following definition:[18]

An open standard fulfills the following conditions:

it is public, and its use is available on a free [gratis] basis, or at a cost that does not imply a
difficulty for the user.
its use is not subject to the payment of any intellectual [copyright] or industrial [patents and
trademarks] property right.

Venezuelan law definition

The Venezuelan Government approved a "free software and open standards law."[22] The decree includes the
requirement that the Venezuelan public sector must use free software based on open standards, and includes a
definition of open standard:[18]

Article 2: for the purposes of this Decree, it shall be understood as

k) Open standards: technical specifications, published and controlled by an organization in charge
of their development, that have been accepted by the industry, available to everybody for their
implementation in free software or other [type of software], promoting competitivity, interoperability
and flexibility.

South African Government definition

The South African Government approved a definition in the "Minimum Interoperability Operating Standards
Handbook" (MIOS).[23]

For the purposes of the MIOS, a standard shall be considered open if it meets all of these criteria. There are
standards which we are obliged to adopt for pragmatic reasons which do not necessarily fully conform to being
open in all respects. In such cases, where an open standard does not yet exist, the degree of openness will be
taken into account when selecting an appropriate standard:

1.  it should be maintained by a noncommercial organization
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2.  participation in the ongoing development work is based on decision making processes that are open to all
interested parties.

3.  open access: all may access committee documents, drafts and completed standards free of cost or for a
negligible fee.

4.  It must be possible for everyone to copy, distribute and use the standard free of cost.
5.  The intellectual rights required to implement the standard (e.g.essential patent claims) are irrevocably

available, without any royalties attached.
6.  There are no reservations regarding reuse of the standard.
7.  There are multiple implementations of the standard.

New Zealand official interoperability framework definition

The EGovernment Interoperability Framework (eGIF) [24] defines open standard as royalty free according to
the following text:

While a universally agreed definition of "open standards" is unlikely to be resolved in the near
future, the eGIF accepts that a definition of “open standards” needs to recognise a continuum that
ranges from closed to open, and encompasses varying degrees of "openness." To guide readers
in this respect, the eGIF endorses "open standards" that exhibit the following properties:

Be accessible to everyone free of charge: no discrimination between users, and no payment
or other considerations should be required as a condition to use the standard.
Remain accessible to everyone free of charge: owners should renounce their options, if any,
to limit access to the standard at a later date.
Be documented in all its details: all aspects of the standard should be transparent and
documented, and both access to and use of the documentation should be free.

The eGIF performs the same function in egovernment as the Road Code does on the highways.
Driving would be excessively costly, inefficient, and ineffective if road rules had to be agreed each
time one vehicle encountered another.

Bruce Perens' definition

One of the most popular definitions of the term "open standard," as measured by Google ranking, is the one
developed by Bruce Perens.[25] His definition (http://perens.com/OpenStandards/Definition.html) lists a set of
principles that he believes must be met by an open standard:

1.  Availability: Open Standards are available for all to read and implement.
2.  Maximize EndUser Choice: Open Standards create a fair, competitive market for implementations of the

standard. They do not lock the customer into a particular vendor or group.
3.  No Royalty: Open Standards are free for all to implement, with no royalty or fee. Certification of

compliance by the standards organization may involve a fee.
4.  No Discrimination: Open Standards and the organizations that administer them do not favor one

implementor over another for any reason other than the technical standards compliance of a vendor’s
implementation. Certification organizations must provide a path for low and zerocost implementations to
be validated, but may also provide enhanced certification services.

http://en.wikipedia.org/wiki/Bruce_Perens
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5.  Extension or Subset: Implementations of Open Standards may be extended, or offered in subset form.
However, certification organizations may decline to certify subset implementations, and may place
requirements upon extensions (see Predatory Practices).

6.  Predatory Practices: Open Standards may employ license terms that protect against subversion of the
standard by embraceandextend tactics. The licenses attached to the standard may require the
publication of reference information for extensions, and a license for all others to create, distribute, and
sell software that is compatible with the extensions. An Open Standard may not otherwise prohibit
extensions.

Microsoft's definition

Vijay Kapoor, national technology officer, Microsoft, defines what open standards are as follows:[26]

Let's look at what an open standard means: 'open' refers to it being royaltyfree, while 'standard'
means a technology approved by formalized committees that are open to participation by all
interested parties and operate on a consensus basis. An open standard is publicly available, and
developed, approved and maintained via a collaborative and consensus driven process.

Overall, Microsoft's relationship to open standards is, at best, mixed. While Microsoft participates in the most
significant standardsetting organizations that establish open standards, it is often seen as oppositional to their
adoption.[27] The model started to shift, however, in 2006 and since the XML standard Microsoft has been
earning a better reputation within the opensource and openstandards community.[27]

Open Source Initiative's definition

The Open Source Initiative defines the requirements and criteria for open standards as follows:[28]

The Requirement

An "open standard" must not prohibit conforming implementations in open source software.

The Criteria

To comply with the Open Standards Requirement, an "open standard" must satisfy the following criteria. If an
"open standard" does not meet these criteria, it will be discriminating against open source developers.

1.  No Intentional Secrets: The standard MUST NOT withhold any detail necessary for interoperable
implementation. As flaws are inevitable, the standard MUST define a process for fixing flaws identified
during implementation and interoperability testing and to incorporate said changes into a revised version
or superseding version of the standard to be released under terms that do not violate the OSR.

2.  Availability: The standard MUST be freely and publicly available (e.g., from a stable web site) under
royaltyfree terms at reasonable and nondiscriminatory cost.

3.  Patents: All patents essential to implementation of the standard MUST:
be licensed under royaltyfree terms for unrestricted use, or
be covered by a promise of nonassertion when practiced by open source software

4.  No Agreements: There MUST NOT be any requirement for execution of a license agreement, NDA,
grant, clickthrough, or any other form of paperwork to deploy conforming implementations of the

http://en.wikipedia.org/wiki/Microsoft
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standard.
5.  No OSRIncompatible Dependencies: Implementation of the standard MUST NOT require any other

technology that fails to meet the criteria of this Requirement.

Ken Krechmer's definition

Ken Krechmer[29] identifies ten "rights":

1.  Open Meeting
2.  Consensus
3.  Due Process
4.  Open IPR
5.  One World
6.  Open Change
7.  Open Documents
8.  Open Interface
9.  Open Use
10.  Ongoing Support

World Wide Web Consortium's definition

As an important provider of Web technology ICT Standards, notably XML, http, HTML, CSS and WAI, the World
Wide Web Consortium (W3C) follows a process that promotes the development of highquality standards.[30]

Looking at the end result, the spec alone, up for adoption, is not enough. The participative/inclusive process
leading to a particular design, and the supporting resources available with it should be accounted when we talk
about Open Standards:

transparency (due process is public, and all technical discussions, meeting minutes, are
archived and referencable in decision making)
relevance (new standardization is started upon due analysis of the market needs, including
requirements phase, e.g. accessibility, multilinguism)
openness (anybody can participate, and everybody does: industry, individual, public,
government bodies, academia, on a worldwide scale)
impartiality and consensus (guaranteed fairness by the process and the neutral hosting of
the W3C organization, with equal weight for each participant)
availability (free access to the standard text, both during development, at final stage, and for
translations, and assurance that core Web and Internet technologies can be implemented
RoyaltyFree)
maintenance (ongoing process for testing, errata, revision, permanent access, validation,
etc.)

In August 2012, the W3C combined with the IETF and IEEE to launch OpenStand [12] and to publish The
Modern Paradigm for Standards. This captures "the effective and efficient standardization processes that have
made the Internet and Web the premiere platforms for innovation and borderless commerce".
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Digital Standards Organization definition

The Digital Standards Organization (DIGISTAN) states that "an open standard must be aimed at creating
unrestricted competition between vendors and unrestricted choice for users."[31] Its brief definition of "open
standard" (or "free and open standard") is "a published specification that is immune to vendor capture at all
stages in its lifecycle." Its more complete definition as follows:

"The standard is adopted and will be maintained by a notforprofit organization, and its
ongoing development occurs on the basis of an open decisionmaking procedure available
to all interested parties.
The standard has been published and the standard specification document is available
freely. It must be permissible to all to copy, distribute, and use it freely.
The patents possibly present on (parts of) the standard are made irrevocably available on a
royaltyfree basis.
There are no constraints on the reuse of the standard.

A key defining property is that an open standard is immune to vendor capture at all stages in its
lifecycle. Immunity from vendor capture makes it possible to improve upon, trust, and extend an
open standard over time."[32]

This definition is based on the EU's EIF v1 definition of "open standard," but with changes to address what it
terms as "vendor capture." They believe that "Many groups and individuals have provided definitions for 'open
standard' that reflect their economic interests in the standards process. We see that the fundamental conflict is
between vendors who seek to capture markets and raise costs, and the market at large, which seeks freedom
and lower costs... Vendors work hard to turn open standards into franchise standards. They work to change the
statutory language so they can cloak franchise standards in the sheep's clothing of 'open standard.' A robust
definition of "free and open standard" must thus take into account the direct economic conflict between vendors
and the market at large."[31]

Free Software Foundation Europe's definition

The Free Software Foundation Europe (FSFE) uses a definition (http://fsfe.org/projects/os/def.html) which is
based on the European Interoperability Framework v.1, and was extended after consultation with industry and
community stakeholders. FSFE's standard has been adopted by groups such as the SELF
(http://www.selfproject.eu/) EU Project, the 2008 Geneva Declaration on Standards and the Future of the
Internet, and international Document Freedom Day teams.

According to this definition an Open Standard is a format or protocol that is:

1.  Subject to full public assessment and use without constraints in a manner equally available to all parties;
2.  Without any components or extensions that have dependencies on formats or protocols that do not meet

the definition of an Open Standard themselves;
3.  Free from legal or technical clauses that limit its utilisation by any party or in any business model;
4.  Managed and further developed independently of any single vendor in a process open to the equal

participation of competitors and third parties;
5.  Available in multiple complete implementations by competing vendors, or as a complete implementation

equally available to all parties.
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FFII's definition

The Foundation for a Free Information Infrastructure's definition is said to coincide with the definition issued in
the European Interoperability Framework released in 2004.

A specification that is public, the standard is inclusive and it has been developed and is maintained
in an open standardization process, everybody can implement it without any restriction, neither
payment, to license the IPR (granted to everybody for free and without any condition). This is the
minimum license terms asked by standardization bodies as W3C. Of course, all the other bodies
accept open standards. But specification itself could cost a fair amount of money (ie. 100400Eur
per copy as in ISO because copyright and publication of the document itself).

Examples of open standards
Note that because the various definitions of "open standard" differ in their requirements, the standards listed
below may not be open by every definition.

System

World Wide Web architecture specified by W3C[33]

Hardware

Industry Standard Architecture (ISA) (a specification by IBM for plugin boards to IBMarchitecture PCs,
later standardized by the IEEE)
Peripheral Component Interconnect (PCI) (a specification by Intel Corporation for plugin boards to IBM
architecture PCs)
Accelerated Graphics Port (AGP) (a specification by Intel Corporation for plugin boards to IBM
architecture PCs)
PCI Industrial Computer Manufacturers Group (PICMG) (an industry consortium developing Open
Standards specifications for computer architectures )
Synchronous dynamic randomaccess memory (SDRAM) and its DDR SDRAM variants (by JEDEC Solid
State Technology Association)
Universal Serial Bus (USB) (by USB Implementers Forum)

File formats

Computer Graphics Metafile (CGM) (file format for 2D vector graphics, raster graphics, and text defined
by ISO/IEC 8632[34])
Hypertext Markup Language (HTML), Extensible HTML (XHTML) and HTML5 (specifications of the W3C
for structured hyperlinked document formatting)
Office Open XML (a specification by Microsoft for document, spreadsheet and presentation formats,
approved by ISO as ISO/IEC 29500)
Ogg (a container for Vorbis, FLAC, Speex (audio formats) & Theora (a video format), by the Xiph.Org
Foundation)
Opus (audio codec, defined by IETF RFC 6716)
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OpenDocument Format (ODF) (a specification by OASIS for office document formats, approved by ISO
as ISO/IEC 26300)
Portable Document Format (PDF/X) (a specification by Adobe Systems Incorporated for formatted
documents, later approved by ISO as ISO 159301:2001 [35])
Portable Network Graphics (PNG) (a bitmapped image format that employs lossless data compression,
approved by ISO as ISO/IEC 15948:2004
(http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?
CSNUMBER=29581&scopelist=PROGRAMME))
Scalable Vector Graphics (SVG) (a specification for twodimensional vector graphics developed by the
World Wide Web Consortium (W3C).

Protocols

Internet Protocol (IP) (a specification of the IETF for transmitting packets of data on a network 
specifically, IETF RFC 791)
Transmission Control Protocol (TCP) (a specification of the IETF for implementing streams of data on top
of IP  specifically, IETF RFC 793)
OMA Data Synchronization and Device Management (a platformindependent data synchronization
protocol, specified by The SyncML Initiative/Open Mobile Alliance)
XMPP  an open protocol for nearrealtime instant messaging (IM) and presence information (a.k.a.
buddy lists)

Programming languages

ANSI C (a generalpurpose programming language, approved by ISO as ISO/IEC 9899)
Ada (a multiparadigm programming language, defined by joint ISO/ANSI standard (ISO8652:1995
(http://www.adaic.org/standards/95lrm/html/RMTTL.html)), combined with major Amendment ISO/IEC
8652:1995/Amd 1:2007 (http://www.iso.org/iso/en/CatalogueDetailPage.CatalogueDetail?
CSNUMBER=45001))
MUMPS (a dynamically typed programming language, originally designed for databasedriven
applications in the healthcare industry approved by ISO as ISO/IEC 11756:1992
(http://www.iso.org/iso/iso_catalogue/catalogue_ics/catalogue_detail_ics.htm?csnumber=19978) and
ISO/IEC 11756:1999 (http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?
csnumber=29268))

Other

Attention Profiling Markup Language (APML)
Apdex (Application Performance Index) (specifies a uniform way to analyze and report on the degree to
which the measured performance of software applications meets user expectations
Application Response Measurement (ARM) (defines an API for C and Java programming language to
measure application transaction response times, adopted by The Open Group)
CDROM (Yellow Book) (a specification for data interchange on readonly 120 mm optical data disks,
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approved by ISO as ISO/IEC 10149
(http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=25869) and ECMA
as ECMA130 (http://www.ecmainternational.org/publications/standards/Ecma130.htm))
Common Information Model (CIM) (a specification by DMTF for defining how managed elements in an IT
environment are represented as a common set of objects and relationships between them)
Universal Data Element Framework (UDEF) an open standard by The Open Group that provides the
foundation for building an enterprisewide Controlled vocabulary enabling Interoperability.
Pipeline Open Data Standard (PODS)

Examples of associations

JEDEC Solid State Technology Association  sets SDRAM Open standard
World Wide Web Consortium (W3C)  sets Open standards for the Internet, such as protocols,
programming languages, etc.
Open Handset Alliance  sets Open standards mobile device hardware.
USB Implementers Forum  sets standards for Universal Serial Bus

Patents
In 2002 and 2003 the controversy about using reasonable and nondiscriminatory (RAND) licensing for the use
of patented technology in web standards increased. Bruce Perens, important associations as FSF or FFII and
others have argued that the use of patents restricts who can implement a standard to those able or willing to
pay for the use of the patented technology. The requirement to pay some small amount per user, is often an
insurmountable problem for free/open source software implementations which can be redistributed by anyone.
Royalty free (RF) licensing is generally the only possible license for free/open source software implementations.
Version 3 of the GNU General Public License includes a section that enjoins anyone who distributes a program
released under the GPL from enforcing patents on subsequent users of the software or derivative works.

One result of this controversy was that many governments (including the Danish, French and Spanish
governments singly and the EU collectively) specifically affirmed that "open standards" required royaltyfree
licenses. Some standards organizations, such as the W3C, modified their processes to essentially only permit
royaltyfree licensing. OasisOpen allows committees to operate either on a RAND basis or a royaltyfree basis,
but OASIS does say to grant "open standards" when they are not royaltyfree.

Patents for software, formulas and algorithms are currently enforceable in the US but not in the EU. The
European Patent Convention Article 52 paragraph (2)(c) (http://www.europeanpatent
office.org/legal/epc/e/ar52.html#A52_2_c) expressly prohibits algorithms, business methods and software from
being covered by patents. The US has only allowed them since 1989 and there has been growing controversy
in recent years as to either the benefit or feasibility.

A standards body and its associated processes cannot force a patent holder to give up its right to charge
license fees, especially if the company concerned is not a member of the standards body and unconstrained by
any rules that were set during the standards development process. In fact, this element discourages some
standards bodies from adopting an "open" approach, fearing that they will lose out if their members are more
constrained than nonmembers. Few bodies will carry out (or require their members to carry out) a full patent
search. Ultimately, the only sanctions a standards body can apply on a nonmember when patent licensing is
demanded is to cancel the standard, try to rework around it, or work to invalidate the patent. Standards bodies
such as W3C and OASIS require that the use of required patents be granted under a royaltyfree license as a
condition for joining the body or a particular working group, and this is generally considered enforceable.
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Examples of patent claims brought against standards previously thought to be open include JPEG and the
Rambus case over DDR SDRAM. The H.264 video codec is an example of a standards organization producing
a standard that has known, nonroyaltyfree required patents.

Often the scope of the standard itself determines how likely it is that a firm will be able to use a standard as
patentlike protection. Richard Langlois argues that standards with a wide scope may offer a firm some level of
protection from competitors but it is likely that Schumpeterian creative destruction will ultimately leave the firm
open to being "invented around" regardless of the standard a firm may benefit from.[2]

Quotes

EU Commissioner Erkki Liikanen: "Open standards are important to help create interoperable and
affordable solutions for everybody. They also promote competition by setting up a technical playing field
that is level to all market players. This means lower costs for enterprises and, ultimately, the consumer."
(World Standards Day, 14 October 2003) [36]

Jorma Ollila, Chairman of Nokia's Board of Directors: "... Open standards and platforms create a
foundation for success. They enable interoperability of technologies and encourage innovativeness and
healthy competition, which in turn increases consumer choice and opens entirely new markets,"[37]

W3C Director Tim BernersLee: "The decision to make the Web an open system was necessary for it to
be universal. You can't propose that something be a universal space and at the same time keep control
of it." [38]

In the opening address of The Southern African Telecommunications Networks and Applications
Conference (SATNAC) 2005, then Minister of Science and Technology, Mosibudi Mangena stressed
need for open standards in ICT:[39]

[...] The tsunami that devastated South Eastern Asian countries and the northeastern parts of
Africa, is perhaps the most graphic, albeit unfortunate, demonstration of the need for global
collaboration, and open ICT standards. The incalculable loss of life and damage to property
was exacerbated by the fact that responding agencies and nongovernmental groups were
unable to share information vital to the rescue effort. Each was using different data and
document formats. Relief was slowed, and coordination complicated. [...]

— Mosibudi Mangena, Opening address of SATNAC 2005

See also
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Open system (computing)
Specification (technical standard)
Vendor lockin
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Opening Standards: The Global Politics of Interoperability
(http://mitpress.mit.edu/catalog/item/default.asp?ttype=2&tid=12730/), Laura DeNardis, editor, MIT Press,
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External links

Berkman Center for Internet & Society at Harvard Law School, Open ePolicy Group, Roadmap for Open
ICT Ecosystems (http://cyber.law.harvard.edu/epolicy/roadmap.pdf)
Open U.S. Standards Development for Telecommunications
(http://www.tiaonline.org/standards/about/index.cfm)
Bruce Perens: Open Standards: Principles and Practice (http://perens.com/OpenStandards/)
Ken Krechmer: The Principles of Open Standards (http://www.csrstds.com/openstds.html)
Bob Sutor: Open Standards vs. Open Source: How to think about software, standards, and Service
Oriented Architecture at the beginning of the 21st century (http://www.sutor.com/newsite/essays/e
OsVsOss.php)
European Commission: Valoris report on Open Document Formats

23.  ^ "Government of South Africa, MIOS Version 4.1 2007"
(http://www.dpsa.gov.za/documents/egov/MIOSVer4_1_2007.pdf)

24.  ^ "New Zealand EGovernment Interoperability Framework (eGIF)" version 3.0, June, 22nd 2007
(http://www.e.govt.nz/standards/egif/egifv31/policy/egifv31policy.pdf)

25.  ^ Is OpenDocument an Open Standard? Yes! (http://www.dwheeler.com/essays/opendocumentopen.html)
26.  ^ OOXML: To Be, or Not To Be (http://www.efytimes.com/efytimes/fcreative.asp?edid=27036)

27.  ^ a b Casson, Tony; Ryan, Patrick S. (May 1, 2006), "Open Standards, Open Source Adoption in the Public Sector,
and Their Relationship to Microsoft’s Market Dominance", in Sherrie Bolin, Standards Edge: Unifier or Divider?,
Sheridan Books, p. 87, SSRN 1656616 (https://ssrn.com/abstract=1656616)

28.  ^ Open Standards Requirement for Software (http://opensource.org/osr)
29.  ^ Ken Krechmer, The Meaning of Open Standards (http://www.csrstds.com/openstds.html)
30.  ^ Definition of Open Standards (http://www.w3.org/2005/09/ddosd.html) World Wide Web Consortium

31.  ^ a b Defining "Open Standard" (http://www.digistan.org/text:rationale)
32.  ^ What is an Open Standard? (http://www.digistan.org/openstandard:definition)
33.  ^ WWW architecture (http://www.w3.org/TR/webarch/)
34.  ^ ISO/IEC 8632 (http://standards.iso.org/ittf/PubliclyAvailableStandards/index.html)
35.  ^ Portable Document File (PDF) format specification (http://www.pdfx.com/pdfx_123_1.php)
36.  ^ EU Commissioner Erkki Liikanen on Open Standards (http://europa.eu/rapid/pressReleasesAction.do?

reference=IP/03/1374&format=HTML&aged=0&language=EN&guiLanguage=en)
37.  ^ Nokia Foundation Award to Mårten Mickos (http://www.kauppalehti.fi/4/i/eng/releases/press_release.jsp?

selected=other&oid=20061101/11642616280200&lang=EN)
38.  ^ Tim BernersLee's FAQ (http://www.w3.org/People/BernersLee/FAQ.html)
39.  ^ [1] (http://www.dst.gov.za/mediaroom/speeches/archived/speech.20070523.2477659151)

http://www.csrstds.com/openstds.html
http://en.wikipedia.org/w/index.php?title=Ken_Krechmer&action=edit&redlink=1
http://www.dpsa.gov.za/documents/egov/MIOSVer4_1_2007.pdf
http://mitpress.mit.edu/catalog/item/default.asp?ttype=2&tid=12730/
http://www.dwheeler.com/essays/opendocument-open.html
http://cyber.law.harvard.edu/epolicy/roadmap.pdf
http://en.wikipedia.org/wiki/Laura_DeNardis
http://www.digistan.org/text:rationale
http://ec.europa.eu/idabc/servlets/Doc?id=1928
http://www.tiaonline.org/standards/about/index.cfm
http://www.w3.org/People/Berners-Lee/FAQ.html
http://en.wikipedia.org/wiki/Bruce_Perens
http://en.wikipedia.org/wiki/Social_Science_Research_Network
http://www.w3.org/TR/webarch/
http://en.wikipedia.org/wiki/Harvard_Law_School
http://www.sutor.com/newsite/essays/e-OsVsOss.php
http://ssrn.com/abstract=1656616
http://www.w3.org/2005/09/dd-osd.html
http://www.csrstds.com/openstds.html
http://www.efytimes.com/efytimes/fcreative.asp?edid=27036
http://en.wikipedia.org/wiki/European_Commission
http://opensource.org/osr
http://www.e.govt.nz/standards/e-gif/e-gif-v-3-1/policy/e-gif-v-3-1-policy.pdf
http://en.wikipedia.org/wiki/Open_ePolicy_Group
http://www.kauppalehti.fi/4/i/eng/releases/press_release.jsp?selected=other&oid=20061101/11642616280200&lang=EN
http://en.wikipedia.org/w/index.php?title=Bob_Sutor&action=edit&redlink=1
http://www.pdf-x.com/pdfx_123_1.php
http://europa.eu/rapid/pressReleasesAction.do?reference=IP/03/1374&format=HTML&aged=0&language=EN&guiLanguage=en
http://www.dst.gov.za/media-room/speeches/archived/speech.2007-05-23.2477659151
http://perens.com/OpenStandards/
http://standards.iso.org/ittf/PubliclyAvailableStandards/index.html
http://www.digistan.org/open-standard:definition


3/10/2015 Open standard  Wikipedia, the free encyclopedia

http://en.wikipedia.org/wiki/Open_standard#Programming_languages 17/17

(http://ec.europa.eu/idabc/servlets/Doc?id=1928)
The New York Times: Steve Lohr: 'Plan by 13 Nations Urges Open Technology Standards'
(http://www.nytimes.com/2005/09/09/technology/09open.html?
ex=1283918400&en=91f207f077cec245&ei=5088&partner=rssnyt&emc=rss)
UNDPAPDIP International Open Source Network: Free/Open Source Software: Open Standards Primer
(http://www.iosn.net/openstandards/fossopenstandardsprimer)
OpenStandards.net: An Open Standards Portal (http://www.openstandards.net)
Is OpenDocument an Open Standard? Yes! (http://www.dwheeler.com/essays/opendocumentopen.html)
develops a unified definition of "open standard" from multiple sources, then applies it to a particular
standard
Open Source Initiative: Open Standard Requirement for Software (http://opensource.org/osr/)
Open Standards: Definitions of "Open Standards" from the Cover Pages
(http://xml.coverpages.org/openStandards.html)
Foundation for a Free Information Infrastructure FFII Workgroup on Open Standards. "Standard
Categories and Definitions": Categories and definitions of the different types of standards
(http://action.ffii.org/openstandards)
American National Standards Institute Critical Issue Paper: Current Attempts to Change Established
Definition of “Open” Standards
(http://publicaa.ansi.org/sites/apdl/Documents/Standards%20Activities/Critical%20Issues/OpenStds.pdf)
ITSSD Comments Concerning SCP/13/2 – Standards and Patents
(http://www.wipo.int/scp/en/meetings/session_14/studies/itssd_1.pdf), Institute for Trade, Standards and
Sustainable Development, (March 2009)
Supplement to ITSSD Comments Concerning the WIPO Report on Standards and Patents (SCP/13/2)
Paragraph 44 (http://www.wipo.int/scp/en/meetings/session_14/studies/itssd_supplement.pdf), Institute
for Trade, Standards and Sustainable Development, (January 2010)
Open Data Standards Association, RY (http://www.opendatastandards.org/)
Open Standard License (http://openstandardlicense.org/), A license dedicated to open standards

Retrieved from "http://en.wikipedia.org/w/index.php?title=Open_standard&oldid=646924108"

Categories:  Open standards Standards Technological change Free software

This page was last modified on 13 February 2015, at 08:31.
Text is available under the Creative Commons AttributionShareAlike License; additional terms may
apply. By using this site, you agree to the Terms of Use and Privacy Policy. Wikipedia® is a registered
trademark of the Wikimedia Foundation, Inc., a nonprofit organization.

http://en.wikipedia.org/wiki/Category:Technological_change
http://en.wikipedia.org/wiki/Category:Open_standards
http://xml.coverpages.org/openStandards.html
http://www.openstandards.net/
http://wikimediafoundation.org/wiki/Privacy_policy
http://ec.europa.eu/idabc/servlets/Doc?id=1928
http://en.wikipedia.org/wiki/Category:Standards
http://opensource.org/osr/
http://www.wipo.int/scp/en/meetings/session_14/studies/itssd_supplement.pdf
http://www.dwheeler.com/essays/opendocument-open.html
http://en.wikipedia.org/wiki/Foundation_for_a_Free_Information_Infrastructure
http://en.wikipedia.org/wiki/American_National_Standards_Institute
http://en.wikipedia.org/wiki/Open_Source_Initiative
http://en.wikipedia.org/wiki/Help:Category
http://wikimediafoundation.org/wiki/Terms_of_Use
http://openstandardlicense.org/
http://www.wipo.int/scp/en/meetings/session_14/studies/itssd_1.pdf
http://publicaa.ansi.org/sites/apdl/Documents/Standards%20Activities/Critical%20Issues/Open-Stds.pdf
http://www.iosn.net/open-standards/foss-open-standards-primer
http://www.nytimes.com/2005/09/09/technology/09open.html?ex=1283918400&en=91f207f077cec245&ei=5088&partner=rssnyt&emc=rss
http://www.wikimediafoundation.org/
http://en.wikipedia.org/wiki/Category:Free_software
http://en.wikipedia.org/wiki/The_New_York_Times
http://www.opendatastandards.org/
http://en.wikipedia.org/wiki/Open_Standards
http://action.ffii.org/openstandards
http://en.wikipedia.org/wiki/Wikipedia:Text_of_Creative_Commons_Attribution-ShareAlike_3.0_Unported_License
http://en.wikipedia.org/w/index.php?title=Open_standard&oldid=646924108
http://en.wikipedia.org/wiki/IOSN




OpenCL lets you tap into the parallel computing power of modern GPUs and
multicore CPUs to accelerate compute-intensive tasks in your Mac apps. Use

OpenCL to incorporate advanced numerical and data analytics features, perform
cutting-edge image and media processing, and deliver accurate physics and AI

simulation in games.

Reference, Guides, and Sample Code

Selecting a GPU for OpenCL on the Mac Pro (Late 2013)
Learn how to query the GPUs of the latest Mac Pro and select one or
both for use by OpenCL.

OpenCL and OpenGL Support in OS X Mavericks
Get details on the OpenCL and OpenGL versions supported by Mac
computers running OS X Mavericks.

OS X v10.9 API Diffs
Review the latest updates to the OpenCL.framework for OS X
Mavericks.

OpenCL Programming Guide for Mac
Learn about OpenCL for OS X, including parallelizable routines,
Grand Central Dispatch, memory objects, data sharing, and more.

OpenCL Specification
Get full details on the OpenCL standard from the OpenCL
Specification version 1.2.

OpenCL N-Body Simulation Example
Uses OpenCL and OpenGL to simulate a classical N-Body
gravitational system while efficiently using one or more GPUs.

OpenCL Hello World Example
View sample code on basic usage of OpenCL, calculating a
mathematical square for a buffer of floating point values.

OpenCL Procedural Geometric Displacement Example
View sample code on binding OpenCL to existing OpenGL buffers.

OpenCL Procedural Grass and Terrain Example
View sample code on creating a procedural field of grass on a
generated terrain model, which is then rendered with OpenGL.

Videos
Learn about OpenCL with video
presentations and tutorials.

Harnessing the Power of the
Mac Pro with OpenGL and OpenCL
Working with OpenCL
What’s New in OpenGL for OS X
Core Image Effects and Techniques

Forums
Post questions and discuss OpenCL
with other developers and Apple
engineers.
View Forums

Using the OpenCL Logo
If your app uses OpenCL or you've
created your own implementation,
learn about licensing the OpenCL
logo.

Tools and Related Resources
OpenGL for OS X
Xcode

https://developer.apple.com/softwarelicensing/agreements/opencl.html
https://developer.apple.com/opengl/
https://developer.apple.com/library/mac/technotes/tn2335/
https://developer.apple.com/library/mac/documentation/Performance/Conceptual/OpenCL_MacProgGuide/Introduction/Introduction.html
https://developer.apple.com/library/mac/samplecode/OpenCL_Procedural_Grass_and_Terrain_Example/Introduction/Intro.html
https://developer.apple.com/videos/wwdc/2013/?id=508
https://developer.apple.com/videos/wwdc/2013/?id=509
http://www.khronos.org/registry/cl/specs/opencl-1.2.pdf
https://developer.apple.com/library/mac/releasenotes/General/APIDiffsMacOSX10_9/OpenCL.html
https://developer.apple.com/videos/wwdc/2013/?id=507
https://devforums.apple.com/community/mac/gandm/opencl
https://developer.apple.com/library/mac/samplecode/OpenCL_Hello_World_Example/Introduction/Intro.html
https://developer.apple.com/videos/wwdc/2014/?id=601
https://developer.apple.com/library/mac/samplecode/OpenCL_NBody_Simulation_Example/Introduction/Intro.html
http://support.apple.com/kb/HT5942
https://developer.apple.com/xcode/
https://developer.apple.com/library/mac/samplecode/OpenCL_Procedural_Geometric_Displacement_Example/Introduction/Intro.html








3/10/2015 Application programming interface  Wikipedia, the free encyclopedia

http://en.wikipedia.org/wiki/Application_programming_interface 1/12

Application programming interface
From Wikipedia, the free encyclopedia

In computer programming, an application programming interface (API) is a set of routines, protocols, and
tools for building software applications. An API expresses a software component in terms of its operations,
inputs, outputs, and underlying types. An API defines functionalities that are independent of their respective
implementations, which allows definitions and implementations to vary without compromising each other. A
good API makes it easier to develop a program by providing all the building blocks. A programmer then puts the
blocks together.

In addition to accessing databases or computer hardware, such as hard disk drives or video cards, an API can
ease the work of programming GUI components. For example, an API can facilitate integration of new features
into existing applications (a socalled "plugin API"). An API can also assist otherwise distinct applications with
sharing data, which can help to integrate and enhance the functionalities of the applications.

APIs often come in the form of a library that includes specifications for routines, data structures, object classes,
and variables. In other cases, notably SOAP and REST services, an API is simply a specification of remote
calls exposed to the API consumers.[1]

An API specification can take many forms, including an International Standard, such as POSIX, vendor
documentation, such as the Microsoft Windows API, or the libraries of a programming language, e.g., Standard
Template Library in C++ or Java API.

An API differs from an application binary interface (ABI) in that an API is source codebased while an ABI is a
binary interface. For instance POSIX is an API, while the Linux Standard Base is an ABI.[2]
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Uses

API in procedural languages

In most procedural languages, an API specifies a set of functions or routines that accomplish a specific task or
are allowed to interact with a specific software component. This specification is presented in a human readable
format in paper books or in electronic formats like eBooks or as man pages. For example, the math API on Unix
systems is a specification on how to use the mathematical functions included in the math library. Among these
functions there is a function, named sqrt(), that can be used to compute the square root of a given number.

The Unix command man 3 sqrt presents the signature of the function sqrt in the form:

SYNOPSIS
            #include <math.h>
            double sqrt(double X);
            float  sqrtf(float X);
DESCRIPTION
       sqrt computes the positive square root of the argument. ...
RETURNS
       On success, the square root is returned. If X is real and positive...

This description means that sqrt() function returns the square root of a positive floating point number (single or
double precision), as another floating point number.

Hence the API in this case can be interpreted as the collection of the include files used by a program, written in
the C language, to reference that library function, and its human readable description provided by the man
pages.

Similarly, other languages have procedural libraries; for example, Perl has dedicated APIs for the same
mathematical task with builtin documentation available, which is accessible using the perldoc utility:

$ perldoc f sqrt
       sqrt EXPR
       sqrt    #Return the square root of EXPR.  If EXPR is omitted, returns
               #square root of $_.  Only works on nonnegative operands, unless
               #you've loaded the standard Math::Complex module.

API in objectoriented languages

In its simplest form, an object API is a description of how objects work in a given objectoriented language –
usually it is expressed as a set of classes with an associated list of class methods.

For example, in the Java language, if the class Scanner is to be used (a class that reads input from the user in
textbased programs), it is required to import the java.util.Scanner library, so objects of type Scanner can be used by
invoking some of the class' methods:
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import java.util.Scanner;
 
public class Test {
   public static void main(String[] args) {
       System.out.println("Enter your name:");
       Scanner inputScanner = new Scanner(System.in);
       String name = inputScanner.nextLine();
       System.out.println("Your name is " + name + ".");
       inputScanner.close();
  }
}

In the example above, methods nextLine() and close() are part of the API for the Scanner class, and hence are
described in the documentation for that API, e.g.:

More generally, in objectoriented languages, an API usually includes a description of a set of class definitions,
with a set of behaviors associated with those classes. This abstract concept is associated with the real
functionality exposed, or made available, by the classes that are implemented in terms of class methods (or
more generally by all its public components hence all public methods, but also possibly including any internal
entity made public like: fields, constants, nested objects, enums, etc.).

The API in this case can be conceived of as the totality of all the methods publicly exposed by the classes
(usually called the class interface). This means that the API prescribes the methods by which one interacts
with/handles the objects derived from the class definitions.

More generally, one can see the API as the collection of all the kinds of objects one can derive from the class
definitions, and their associated possible behaviors. Again: the use is mediated by the public methods, but in
this interpretation, the methods are seen as a technical detail of how the behavior is implemented.

For instance: a class representing a Stack can simply expose publicly two methods push() (to add a new item to
the stack), and pop() (to extract the last item, ideally placed on top of the stack).

In this case the API can be interpreted as the two methods pop() and push(), or, more generally, as the idea that
one can use an item of type Stack that implements the behavior of a stack: a pile exposing its top to add/remove
elements. The second interpretation appears more appropriate in the spirit of object orientation.

This concept can be carried to the point where a class interface in an API has no methods at all, but only
behaviors associated with it. For instance, the Java and Lisp language APIs include the interface named
Serializable, which is a marker interface that requires each class implementing it to behave in a serialized fashion.
This does not require implementation of a public method, but rather requires any class which implements this
interface to be based on a representation that can be saved (serialized) at any time.[a]

public String nextLine()

Advances this scanner past the current line and returns the input that was skipped. ...

Returns:

the line that was skipped

Throws:

NoSuchElementException  if no line was found

IllegalStateException  if this scanner is closed
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Similarly the behavior of an object in a concurrent (multithreaded) environment is not necessarily determined
by specific methods, belonging to the interface implemented, but still belongs to the API for that Class of
objects, and should be described in the documentation.[3]

In this sense, in objectoriented languages, the API defines a set of object behaviors, possibly mediated by a
set of class methods.

In such languages, the API is still distributed as a library. For example, the Java language libraries include a set
of APIs that are provided in the form of the JDK used by the developers to build new Java programs. The JDK
includes the documentation of the API in JavaDoc notation.

The quality of the documentation associated with an API is often a factor determining its success in terms of
ease of use.

API libraries and frameworks

An API is usually related to a software library: the API describes and prescribes the expected behavior while the
library is an actual implementation of this set of rules. A single API can have multiple implementation (or none,
being abstract) in the form of different libraries that share the same programming interface.

An API can also be related to a software framework: a framework can be based on several libraries
implementing several APIs, but unlike the normal use of an API, the access to the behavior built into the
framework is mediated by extending its content with new classes plugged into the framework itself. Moreover
the overall program flow of control can be out of the control of the caller, and in the hands of the framework via
inversion of control or a similar mechanism.[4][5]

API and protocols

An API can also be an implementation of a protocol.

When an API implements a protocol it can be based on proxy methods for remote invocations that underneath
rely on the communication protocol. The role of the API can be exactly to hide the detail of the transport
protocol. E.g.: RMI is an API that implements the JRMP protocol or the IIOP as RMIIIOP.

Protocols are usually shared between different technologies (system based on given computer programming
languages in a given operating system) and usually allow the different technologies to exchange information,
acting as an abstraction/mediation level between the two different environments. APIs are usually specific to a
given technology: hence the APIs of a given language cannot be used in other languages, unless the function
calls are wrapped with specific adaptation libraries.

To enable the exchange of information among systems that use different technologies, when an API
implements a protocol, it can prescribe a languageneutral message format: e.g. SOAP uses XML as a general
container for the messages to be exchanged.

Object exchange API and protocols

An object API can prescribe a specific object exchange format which is usable locally within an application,
while an object exchange protocol can define a way to transfer the same kind of information in a message sent
to a remote system.

When a message is exchanged via a protocol between two different platforms using objects on both sides, the
object in a programming language can be transformed (marshalled and unmarshalled) in an object in a remote
and different language: so, e.g., a program written in Java invokes a service via SOAP or IIOP written in C#
both programs use APIs for remote invocation (each locally to the machine where they are working) to
(remotely) exchange information that they both convert from/to an object in local memory.
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Instead when a similar object is exchanged via an API local to a single machine the object is effectively
exchanged (or a reference to it) in memory: e.g. via memory allocated by a single process, or among multiple
processes using shared memory, an application server, or other sharing technologies like tuple spaces.

Object remoting API and protocols

An object remoting API is based on a remoting protocol, such as CORBA, that allows remote object method
invocation. A method call, executed locally on a proxy object, invokes the corresponding method on the remote
object, using the remoting protocol, and acquires the result to be used locally as return value.

When remoting is in place, a modification on the proxy object corresponds to a modification on the remote
object. When only an object transfer takes place, the modification to the local copy of the object is not reflected
on the original object, unless the object is sent back to the sending system.

API sharing and reuse via virtual machine

Some languages like those running in a virtual machine (e.g. .NET CLI compliant languages in the Common
Language Runtime (CLR), and JVM compliant languages in the Java Virtual Machine) can share an API. In this
case, a virtual machine enables language interoperability, by abstracting a programming language using an
intermediate bytecode and its language bindings. In these languages, the compiler performs justintime
compilation or aheadoftime compilation transforming the source code, possibly written in multiple languages,
into its languageindependent bytecode representation.

For instance, through the bytecode representation, a program written in Groovy or Scala language can use any
standard Java class and hence any Java API. This is possible thanks to the fact both Groovy and Scala have
an object model that is a superset of that of the Java language; thus, any API exposed via a Java object is
accessible via Groovy or Scala by an equivalent object invocation translated in bytecode.

On the other side, Groovy and Scala introduce firstclass entities that are not present in Java, like closures.
These entities cannot be natively represented in Java language (Java 8 introduced the concept of lambda
expression); thus, in order to enable interoperation a closure is encapsulated in a standard Java object. In this
case the closure invocation is mediated by a method named call() which is always present in an closure object
as seen by Java, and in Java the Closure does not represent a firstclass entity.

Web APIs
Web APIs are the defined interfaces through which interactions happen between an enterprise and applications
that use its assets. An API approach is an architectural approach that revolves around providing programmable
interfaces to a set of services to different applications serving different types of consumers.[6] When used in the
context of web development, an API is typically defined as a set of Hypertext Transfer Protocol (HTTP) request
messages, along with a definition of the structure of response messages, which is usually in an Extensible
Markup Language (XML) or JavaScript Object Notation (JSON) format. While "web API" historically has been
virtually synonymous for web service, the recent trend (socalled Web 2.0) has been moving away from Simple
Object Access Protocol (SOAP) based web services and serviceoriented architecture (SOA) towards more
direct representational state transfer (REST) style web resources and resourceoriented architecture (ROA).[7]
Part of this trend is related to the Semantic Web movement toward Resource Description Framework (RDF), a
concept to promote webbased ontology engineering technologies. Web APIs allow the combination of multiple
APIs into new applications known as mashups.[8]

Web use to share content

The practice of publishing APIs has allowed web communities to create an open architecture for sharing content
and data between communities and applications. In this way, content that is created in one place can be
dynamically posted and updated in multiple locations on the web:
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Photos can be shared from sites like Flickr and Photobucket to social network sites like Facebook and
MySpace.
Content can be embedded, e.g. embedding a presentation from SlideShare on a LinkedIn profile.
Content can be dynamically posted. Sharing live comments made on Twitter with a Facebook account,
for example, is enabled by their APIs.
Video content can be embedded on sites served by another host.
User information can be shared from web communities to outside applications, delivering new
functionality to the web community that shares its user data via an open API. One of the best examples of
this is the Facebook Application platform. Another is the Open Social platform.[9]

If content is a direct representation of the physical world (e.g., temperature at a geospatial location on
earth) then an API can be considered an "Environmental Programming Interface" (EPI). EPIs are
characterized by their ability to provide a means for universally sequencing events sufficient to utilize
realworld data for decision making.

Implementations
The POSIX standard defines an API that allows writing a wide range of common computing functions in a way
such that they can operate on many different systems (Mac OS X, and various Berkeley Software Distributions
(BSDs) implement this interface). However, using this requires recompiling for each platform. A compatible
API, on the other hand, allows compiled object code to function with no changes to the system that implements
that API. This is beneficial to both software providers (where they may distribute existing software on new
systems without producing and →distributing upgrades) and users (where they may install older software on
their new systems without purchasing upgrades), although this generally requires that variou≈s software
libraries implement the necessary APIs as well. ° Microsoft has shown a strong commitment to a backward
compatible API, particularly within their Windows API (Win32) library, such that older applications may run on
newer versions of Windows using an executablespecific setting called "Compatibility Mode".[10]

Among Unixlike operating systems, there are many related but incompatible operating systems running on a
common hardware platform (particularly Intel 80386compatible systems). There have been several attempts to
standardize the API such that software vendors may distribute one binary application for all these systems;
however, to date, none of these has met with much success. The Linux Standard Base is attempting to do this
for the Linux platform, while many of the BSD Unixes, such as FreeBSD, NetBSD, and OpenBSD, implement
various levels of API compatibility for both backward compatibility (allowing programs written for older versions
to run on newer distributions of the system) and crossplatform compatibility (allowing execution of foreign code
without recompiling).

Release policies
The main policies for releasing an API are:

Protecting information on APIs from the general public. For example, Sony used to make its official
PlayStation 2 API available only to licensed PlayStation developers. This enabled Sony to control who
wrote PlayStation 2 games. This gives companies quality control privileges and can provide them with
potential licensing revenue streams.
Making APIs freely available. For example, Microsoft makes the Microsoft Windows API public, and
Apple releases its APIs Carbon and Cocoa, so that software can be written for their platforms.

A mix of the two behaviors can be used as well.
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Public API implications

An API can be developed for a restricted group of users, or it can be released to the public.

An important factor when an API becomes public is its interface stability: if the developer of an API changes a
part of it, for example by adding new parameters to some function calls, it could break the compatibility with all
clients that depend on or use that API.

When parts of a publicly presented API are subject to change and thus not stable, such parts of a particular API
should be explicitly documented as unstable. For example, in the Google Guava library the parts that are
considered unstable, and that might change in a near future, are marked with the Java annotation @Beta.[11]

API deprecation

A public API can sometimes declare parts of itself as deprecated. This usually means that such part of an API
should be considered candidated for being removed, or modified in a backward incompatible way.

When adopting a thirdparty public API, developers should consider the deprecation policy used by the
producer of that API; if a developer publicly releases a solution based on an API that becomes deprecated,
he/she might be unable to guarantee the provided service.

API documentation
Professionallevel documentation for an API should strive to include the following parts:

Reference documentation 
A description of the functions and objects in the API (see the subsection API reference documentation)

Overview and concepts 
A narrative description of the different parts of the API and how they interact. Major frameworks in the
API, such as its GUI, network, and file system frameworks should have their own separate section.

Tutorials/training classes 
Stepbystep instructions that show developers how to accomplish a particular task. The text should
include code that developers can copy into their own applications. For example, a training class for a
cryptographic API would include code that shows developers how to use the API to encrypt a file.

Installation/getting started/troubleshooting documentation 
One or more documents that show developers how to do the following:

Obtain the software development kit (SDK) for the API
Install the SDK on a development machine
Obtain keys, accounts, and so forth that allow access
Deploy or provide client libraries
Troubleshoot problems with using the SDK

SDK tools documentation 
Documents that describe how to install and use build, compile, and deploy tools

License information 
Documents that describe the licenses under which the API is provided

API reference documentation
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The reference documentation for an API is an intrinsic part of any API, and without it the API is unusable. Every
aspect of the API, no matter how trivial, should be stated explicitly.

When an API documents a library of functions in a procedural language it should include:

a description of all the data structures it depends upon
a description of all the functions signatures, including:

function names
function parameters names (when it applies) and types
return type for the functions
for each parameter if the parameter is possibly subjected to modification inside the function
a description of the handling of any error condition
pre and postconditions or invariants
more generally how the state has changed after the function execution
possible sideeffects

any accessibility or visbility constraint.

An object API should document:

the relationship of any type to other types: inheritance (supertypes, subtypes, implemented interfaces or
traits), composite structures, delegating entities or any mixedin set of functionality
the public part of an object derived from a class definition, hence:

its public constants
the name and type of the member variables (fields or properties) that are directly accessible for
any object
the signature of the class methods including information similar to that for functions in procedural
languages, possibly including a list of getter and setter methods used to access or modify
encapsulated information
any classspecific operators, in case the language supports operator overloading
indication whether the fields or methods have a static nature

any constraint that applies to the objects one can create
nested structures, like inner classes or enumerations.

An API in a language using exception handling should report any kind of exception possibly thrown and the
specific condition that can cause them to happen.

An API that can be used in a concurrent environment should include indications on how its behavior changes
due to possible concurrent access to it: general usability in a concurrent context and possible race conditions.

An API with unstable parts should document them as unstable.

An API with deprecated parts should document them as deprecated.

An API that implements a communications protocol should indicate its general behavior, which should includes
details on:

how to set up a communication session based on that protocol and prerequisites for a correct setup of
the communication session
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if the communication is stateful or stateless
in case of statefull sessions: how the state is handled
the notation for the kind of messages that the protocol can transport
how communication errors are handled
if, in case of communication errors, a message resubmission can happen
the security levels supported, and how to secure the communication
any authentication required to set up the communication session
if the communication can be associated to a transactional processing, and consequently how to handle
the transactions
if the communication can be embedded in an extended conversation, and consequently how to handle
the conversation.

A graphical API should document:

the kind of graphical elements that can be handled
how to render the graphical elements
how to lay out the elements on the graphical canvas, and how to compose them
how to interact with the graphical elements
how to handle the user inputs, e.g.:

how to add callback to specific user events,
or how to read information from input fields...

An API used to interact with a device should document the interaction with it an hence:

how to access the device to extract data from it
how to modify the state of the device, when possible
how to detect error conditions in the device.

An API should always indicate where it applies to: version number of the language, library, and of any other
resource it depends upon, the version of the protocols it is compatible with or that it implements, if any, and the
version of the operative system or platform it supports.

An API that can be used in multiple languages via some form of language interoperation should document any
restrictions to its usage in case of usage from different languages from its native language.

API documentation can be enriched using metadata information: like Java annotation, or CLI metadata. This
metadata can be used by the compiler, tools, and by the runtime environment to implement custom behaviors
or custom handling.

APIs and copyrights
In 2010, Oracle sued Google for having distributed a new implementation of Java embedded in the Android
operating system.[12] Google had not acquired any permission to reproduce the Java API, although a similar
permission had been given to the OpenJDK project. Judge William Alsup ruled in the Oracle v. Google case
that APIs cannot be copyrighted in the U.S, and that a victory for Oracle would have widely expanded copyright
protection and allowed the copyrighting of simple software commands:
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To accept Oracle's claim would be to allow anyone to copyright one version of code to carry out a
system of commands and thereby bar all others from writing their own different versions to carry
out all or part of the same commands.[13][14]

In 2014, however, Alsup's ruling was overturned on appeal, although the question of whether such use of APIs
constitutes fair use was left unresolved.[15]

2013 saw the creation of the "API Commons" initiative.[16] API Commons is a common place to publish and
share your own API specifications and data models in any format such as Swagger, API Blueprint or RAML, as
well as to explore and discover the API designs of others. The API specifications and data models declared in
API Commons are available publicly under the Creative Commons license.

API examples

Language bindings and interface generators
APIs that are intended to be used by more than one highlevel programming language often provide, or are
augmented with, facilities to automatically map the API to features (syntactic or semantic) that are more natural
in those languages. This is known as language binding, and is itself an API. The aim is to encapsulate most of
the required functionality of the API, leaving a "thin" layer appropriate to each language.

Below are listed some interface generator tools that bind languages to APIs at compile time:

SWIG – an opensource interfaces bindings generator supporting numerous programming languages
F2PY – a Fortran to Python interface generator[17]
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OpenGL crossplatform graphics API
OpenMP API that supports multiplatform shared memory multiprocessing programming in C, C++ and
Fortran on many architectures, including Unix and Microsoft Windows platforms.
Server Application Programming Interface (SAPI)
Simple DirectMedia Layer (SDL)
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Notes
a.  ^ This is typically true for any class containing simple data and no link to external resources, like an open connection

to a file, a remote system, or an external device.
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Word Mark MXLWARE
Goods and
Services

IC 009. US 021 023 026 036 038. G & S: Computer application software for mobile phones; Computer firmware for
providing a common application programming interface among multiple software services and abstracting multiple
hardware devices functionality to a common framework; Computer software for wireless content delivery. FIRST
USE: 20091009. FIRST USE IN COMMERCE: 20091009

Standard
Characters
Claimed
Mark Drawing
Code (4) STANDARD CHARACTER MARK

Trademark Search
Facility
Classification
Code

LETTER3ORMORE MXLWARE Combination of three or more letters as part of the mark

Serial Number 77762558
Filing Date June 17, 2009
Current Basis 1A
Original Filing
Basis 1B

Published for
Opposition November 24, 2009

Registration
Number 3854657

Registration Date September 28, 2010
Owner (REGISTRANT) MaxLinear, Inc. CORPORATION CALIFORNIA 2051 Palomar Airport Road, Suite 100 Carlsbad

CALIFORNIA 92011
Disclaimer NO CLAIM IS MADE TO THE EXCLUSIVE RIGHT TO USE "WARE" APART FROM THE MARK AS SHOWN
Type of Mark TRADEMARK
Register PRINCIPAL
Live/Dead
Indicator LIVE
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OpenCL lets you tap into the parallel computing power of modern GPUs and
multicore CPUs to accelerate compute-intensive tasks in your Mac apps. Use

OpenCL to incorporate advanced numerical and data analytics features, perform
cutting-edge image and media processing, and deliver accurate physics and AI

simulation in games.

Reference, Guides, and Sample Code

Selecting a GPU for OpenCL on the Mac Pro (Late 2013)
Learn how to query the GPUs of the latest Mac Pro and select one or
both for use by OpenCL.

OpenCL and OpenGL Support in OS X Mavericks
Get details on the OpenCL and OpenGL versions supported by Mac
computers running OS X Mavericks.

OS X v10.9 API Diffs
Review the latest updates to the OpenCL.framework for OS X
Mavericks.

OpenCL Programming Guide for Mac
Learn about OpenCL for OS X, including parallelizable routines,
Grand Central Dispatch, memory objects, data sharing, and more.

OpenCL Specification
Get full details on the OpenCL standard from the OpenCL
Specification version 1.2.

OpenCL N-Body Simulation Example
Uses OpenCL and OpenGL to simulate a classical N-Body
gravitational system while efficiently using one or more GPUs.

OpenCL Hello World Example
View sample code on basic usage of OpenCL, calculating a
mathematical square for a buffer of floating point values.

OpenCL Procedural Geometric Displacement Example
View sample code on binding OpenCL to existing OpenGL buffers.

OpenCL Procedural Grass and Terrain Example
View sample code on creating a procedural field of grass on a
generated terrain model, which is then rendered with OpenGL.

Videos
Learn about OpenCL with video
presentations and tutorials.

Harnessing the Power of the
Mac Pro with OpenGL and OpenCL
Working with OpenCL
What’s New in OpenGL for OS X
Core Image Effects and Techniques

Forums
Post questions and discuss OpenCL
with other developers and Apple
engineers.
View Forums

Using the OpenCL Logo
If your app uses OpenCL or you've
created your own implementation,
learn about licensing the OpenCL
logo.

Tools and Related Resources
OpenGL for OS X
Xcode

https://developer.apple.com/softwarelicensing/agreements/opencl.html
https://developer.apple.com/opengl/
https://developer.apple.com/library/mac/technotes/tn2335/
https://developer.apple.com/library/mac/documentation/Performance/Conceptual/OpenCL_MacProgGuide/Introduction/Introduction.html
https://developer.apple.com/library/mac/samplecode/OpenCL_Procedural_Grass_and_Terrain_Example/Introduction/Intro.html
https://developer.apple.com/videos/wwdc/2013/?id=508
https://developer.apple.com/videos/wwdc/2013/?id=509
http://www.khronos.org/registry/cl/specs/opencl-1.2.pdf
https://developer.apple.com/library/mac/releasenotes/General/APIDiffsMacOSX10_9/OpenCL.html
https://developer.apple.com/videos/wwdc/2013/?id=507
https://devforums.apple.com/community/mac/gandm/opencl
https://developer.apple.com/library/mac/samplecode/OpenCL_Hello_World_Example/Introduction/Intro.html
https://developer.apple.com/videos/wwdc/2014/?id=601
https://developer.apple.com/library/mac/samplecode/OpenCL_NBody_Simulation_Example/Introduction/Intro.html
http://support.apple.com/kb/HT5942
https://developer.apple.com/xcode/
https://developer.apple.com/library/mac/samplecode/OpenCL_Procedural_Geometric_Displacement_Example/Introduction/Intro.html





